Introduction
The species Batracobdelloides moogi (Nesemann et Csányi, 1995) has been described on several specimens, which were found in lowland areas of western Austria, Slovakia, Hungary (Nesemann & Csányi 1995; Nesemann & Neubert 1999) , Italy and Lithuania (coll. M. Zettler, University of Rostock/Germany; det. C. Grosser) . Several samples of this species were also found in the Balkans (Grosser & Pesic 2005) , while a numerous population of B. moogi was collected in the vicinity of Przemyśl Poland (Bielecki et al. 2000; Bielecki 2004) . Batracobdelloides leeches are probably periodic parasites of pulmonate snails. Their diet mainly consists of Planorbarius corneus (L., 1758) (Nesemann & Csányi 1995) . In Kisbalaton, Hungary, it was observed that one to seven leeches were found on a single specimen of P. corneus. B. moogi is a very rare species, occasionally occuring in stagnant or slow running waters, as well as in lakes and emphemeral water bodies. Morphological features suggest that B. moogi belongs to the genus Batracobdelloides Oosthuizen, 1984 within the subfamily Haementeriinae Autrum, 1939 and the family Glossiphoniidae Vaillant, 1890 (Sawyer 1986) .
Diagnostic features of the genus Batracobdelloides are: two pairs of eyes, two annuli between gonopores, diffuse salivary glands, an oesophageal organ, seven pairs of crop caecae, eggs carried in a temporary ventral brood chamber but not attached to the body, and a haematophagous (Oosthuizen 1989) . The structure of the alimentary tract of B. moogi has not been analyzed, apart from Bielecki (2004) , who discovered the presence of the vector tissue transferring spermatozoa. This tissue was known only in leeches of the family Piscicolidae. The results presented in this study are some of the first concerning this organ system in B. moogi. However, the structure of the alimentary tract of B. moogi was unknown until now.
The purpose of this study was the morphometric analysis of the leech body, which was implemented for the first time for so many specimens of B. moogi, and the description of the structure of the alimentary tract and the reproductive system of the leech.
Material and methods
103 specimens were used in the research. The material was collected from June to August 1999 in an oxbow lake of the San River, near Przemyśl, Poland (Medyka 49 • 48 18 N, 22 • 55 19 E; Hurko 49 • 47 55 N, 22 • 52 29 E) Water temperature ranged from 16 to 20 • C, whereas pH was of 6.0-7.0. Leeches were first anesthetized in 10% ethanol, then rinsed of the mucus in 50% ethanol and finally placed in testtubes with 75% ethanol or 3% aqueous solution of formalin. c 2011 Institute of Zoology, Slovak Academy of Sciences The research was conducted on 96 specimens of B. moogi. The first step was to analyze the morphology of the leeches with particular attention to body length, width, weight and location of gonopores. The necessary measurements of the body were made using an Olympus SZ-ST stereomicroscope equipped with an ocular with a scale. To describe the body form of the leeches a mathematic model was used (Bielecki 1993 (Bielecki , 1994 (Bielecki , 1997 Bielecki & Epstein 1994  Fig. 1 ) which presented the leech body on a plane as two ellipses representing suckers and trapeziums situated between them (anterior body part -trachelosome -2 trapeziums; posterior body part -urosome -4 trapeziums). Transverse sections through the trachelosome and urosome are considered as two ellipses. After the measurement, the localization of the gonopores of each specimen was assessed.
For a detailed analysis of the structure of the reproductive system and the alimentary tract of B. moogi 40 specimens were dissected (according to Bielecki 1997) . On the dissected specimens, a number of crop and intestine splanchnomeres were counted and the lengths of the proboscis were measured. Moreover, the ovaries and sperm ducts were measured (ovaries and sperm ducts were not straightened beforehand). Length was given in neurosomites. The coiling of sperm ducts was analyzed as well. In all of the specimens, 
Results
The average length and weight of the examinated specimens were 9.81 mm and 0.056 g, respectively. Among 96 studied specimens, three size classes were educed: I large, over 15 mm; II medium, 10-15 mm; III small, less than 10 mm. The lengths of the leech bodies are shown in Fig. 2 . Most examined leeches, videlicet 49 individuals, representing 50% of the general number of all specimens, had a body length from 10 to 15 mm.
The parameters for the leech body forms are as follows:
The body form of the mean specimen of B. moogi is presented in Fig. 3 , and the morphology of B. moogi is shown in Fig. 4 . All of the dissected specimens were certified to have intenstine and crop splanchnomeres. They were represented by well preserved ingesta (body fluids of prey). All the examinated crop splanchnomeres were evolved and bifurcated at the ends. The variability of the number of crop and intenstine splanchnomeres is demonstrated in Fig. 5 . The structure of the alimentary tract of B. moogi is shown in Fig. 6 . In 90% of the studied specimens seven splanchnomeres bifurcated at the ends were recorded. The remaining 10% of the extant individuals had six or eight bifurcated crop splanchnomeres. The variability of the number of intenstine splanchnomeres of B. moogi was proved. Within the examined leeches 65% of the specimens had three intenstine splanchnomeres, while the others had four. During the examination of the alimentary tract, the length of the proboscis was also considered. The measurements of the proboscis length were analyzed carefully because this structure was evaluated for the first time. The proboscis length analysis was effectuated on 30 specimens. In the rest of individuals this extremely fragile structure was destroyed during preparation. The length of the proboscis of the examinated specimens ranged from 2.5 to 4 neurosomites. In 50%, the length of the proboscis was 3 neurosomits (Fig. 7) .
A very interesting finding in the reproductive system of B. moogi is the presence of the vector tissue, which covers the oviducts and is located between the ovaries ( Fig. 9; Bielecki 2004 ). The vector tissue was previously known from leeches of the family Piscicolidae. In B. moogi this structure occurs in the form of a plate.
Location and distance between the gonopores were analyzed in 40 specimens. Results have shown that male gonopore is located on XII somite, between first and second annulus of the somite. In turn, the female gonopore is located between XII and XIII somites. Thus, the distance between male and female gonopores is two annuli.
In the studied specimens, it was found that lengths of both ovaries ranged from 1.5 to 3.5 neurosomites. In 47.5% of the individuals, lengths of the left and right ovaries were 2.5 neurosomites. The analyses have demonstrated that lengths of the left and right ovaries are equal (Fig. 8) . The structure of the female reproductive system was shown in Fig. 9 .
In the studied specimens, the lengths of left and right sperm ducts ranged from 0.5 to 2.5 neurosomites. In most individuals the length of each sperm duct was 1.5 neurosomites (42.5% and 52.5%, respectively; Fig. 10 ). Analysis of the coiling of the sperm ducts was exhibited ( Figs 11A, B ). In the examined specimens 45% of them had six contortions of the right sperm duct. The same number of contortions of the left sperm duct were found in 42.5% of specimens. These values are very similar ( Fig. 12 ). To check whether there is a correlation between the length of the sperm ducts and their coiling, the null hypothesis about the lack of correlation (H 0 : r = 0) and the alternative hypothesis about existing of correlation (H A : r = 0) were formulated. After performing the Spearman's rank correlation the null hypothesis was discarded and the correlation between the length of sperm ducts and their coiling was recorded. Spearman's rank correlation coefficient was -0.370 with P = 0.0007.
Atrium of the examined leeches was bilobed, strongly dorso-ventrally flattened and characterized by a greater length in comparison to its width. The cornua of the atrium were very wide, with straight ends. The distance between the cornua was very short. The structure of the male reproductive system is shown in Fig. 11 .
Discusion
The systematic classification of the family Glossiphoniidae was very outdated and up to 1936 had not been changed for a long time (Paw lowski 1936) . It was based on morphological and anatomical features such as location of mouthpore, presence of segmental, additional According to the parental care and strategy of secreting cocoons, Autrum (1939a, b) and Sawyer (1986) divided the family Glossiphoniidae into three subfamilies: Glossiphoniinae Autrum, 1939, Haementeriinae and Theromyziinae Sawyer, 1986 . The genera Glossiphonia Johnson, 1816, Batracobdella Viguier, 1879 and Batracobdelloides were clearly defined as well. This was confirmed by the latest studies concernig species of the family Glossiphoniidae and based on molecular data (Siddall et al. 2005) . The poorly known species B. moogi, frequently classificated as Batracobdella (= Glossiphonia) paludosa (Carena, 1824) (Sóos 1964) or Batracobdella algira (Moquin-Tandon, 1846) (Sóos 1969; Nesemann 1991 ), probably has not been distinguished from these two species for a long time. Notwithstanding B. moogi has the same number of crop splanchnomeres as B. paludosa and B. algira (seven), there are several differences which distinguish these species. For example, the oviduct length of B. moogi, as well as B. algira, is 5 neurosomites, but the oviduct of B. paludosa has 7.5 neurosomites of length. Moreover, B. paludosa has a variable number of eyes, from one to three pairs, while B. algira always posesses one pair, and B. moogi has two pairs of eyes.
There are several papers dealing with the description of the body and the alimentary tract of the B. paludosa (e.g., Bennike 1943; Mann 1953; Maitland 1963; Lukin 1976) . In many papers (Sóos 1964; Košel 1973; Sládeček & Košel 1984; Sawyer 1986; Bielecki et al. 2000) , a large variability of B. moogi was recorded, but by 1995 no one had made a proper taxonomic operation to describe the new species. Admittedly, there are also sceptic approaches which question the existence of the species B. moogi, because it was distinguished on the ground of a poor morphological description by Nesemann & Csányi (1995) . In fact, the description of the new species should be made on the basis of, for example, eidetic and comprehensive description of species of the family Glossiphoniidae that was made by Košel (1973) and refered to Glossiphonia (= Batracobdella) slovaca sp. n.
Recent research about species of the genus Batracobdella have proved that B. paludosa does not live in central Europe, and its previously known locations probably refer to B. moogi (Nesemann & Csányi 1995) . To check all these locations, revision had to be made Bielecki et al. 2000) . Some of these places were refered to B. moogi, others to Glossiphonia complanata (L., 1758) and the rest of them need to be revised one more time. However, detailed research has shown that B. paludosa occurs in Poland and there are only two known places where this species was recorded, namely Lake Klawój and the Narew River (Kalinowska, unpubl. data, PhD thesis 2006) .
Batracobdelloides moogi belongs to Afro-Asiatic genus within the subfamily Haementeriinae, but B. paludosa belongs to the genus Batracobdella within the same subfamily (Sawyer 1986 ). According to Nesemann & Csányi (1995) B. moogi is very close related to Indian species B. reticulatus (Kaburaki, 1921) (Sawyer 1986) .
Morphometry of leeches of the family Glossiphoniidae has been made according to the model of the leech body form published in the paper by Bielecki et al. (2004) concerning the similarity of body form of 12 leech species of this family. As a result of phenetic analysis, the species with a similar body form were clustered together. B. moogi has the most comparable body form to another species, Placobdella costata (F. Müller, 1846) (Bielecki et al. 2004 ). Thus, the body form of B. moogi is not similar to the body form of B. paludosa.
Research concerning feeding strategies of B. paludosa (Košel 1973; Nesemann & Csányi 1995) , B. algira (Ben Ahmed et al. 2009 ) and B. moogi have shown that leeches of the genus Batracobdella prefer body fluids of small amphibians than from molluscs. However, for the leeches of the genus Batracobdelloides the main food basis are body fluids of molluscs. Nonetheles, up to now it was probably not recorded that B. moogi sucked the body fluids from Gastropoda, even though its occurrence on snails was already recorded by Nesemann & Neubert (1999) . Another species B. tricarinata (Blanchard, 1897) feeds on the blood of fishes belonging to three families: Clariidae, Cichlidae, Cyprinidae (Oosthuizen 1989) . Similarly, Hemiclepsis marginata (O.F. Müller, 1774), a species belonging to the subfamily Glossiphoniinae, generally parasitize fishes but it can also feed on amphibians' blood (Paw lowski 1936) .
In the majority (90%) of examined individuals the presence of seven crop splanchnomeres was recorded. This number is characteristic for leeches from the family Glossiphoniidae (Sawyer 1986 ). In the remaining specimens (10%), the presence of six or eight crop splanchnomeres was noted, each for 5% of individuals. This difference may be due to the fact that the last splanchnomeres could be overlooked, because they were poorly filled with ingesta. However, a revaluation in the case of individuals with eight crop splanchomers may be due to the fact, that ingesta-filled splanchnomeres of first split were counted as two separate splanchnomeres.
The features of the reproductive system, described in this paper, have never been analyzed in detail by other authors. Therefore, it is not possible to discuss or compare the obtained results with data available in literature. The only reference point is the doctoral thesis by Joanna Kalinowska (unpublished data), who had analyzed the reproductive system of leeches belonging to the family Glossiphoniidae. In the thesis it is shown that ovaries of B. moogi were 5 neurosomites long (in the present study they have 1.5-3.5 neurosomites), and the sperm ducts were 12 neurosomites long (in present study they have 0.5-2.5 neurosomites). This difference results from the fact that in the thesis these structures were measured after rectification using needles. It was not done in the current analysis.
In the reproductive system of B. moogi the presence of the vector tissue was recorded. This structure was found and described first in Acanthobdella peledina Grube, 1851 (Epstein 1987 ) and leeches of the family Piscicolidae only (Brumpt 1900; Sawyer 1986; Świątek et al. 2007; Świątek et al. 2010 ). However, there were some speculations that the vector tissue occurs also in species of the family Glossiphoniidae (Brumpt 1900; Bielecki 2004 ). Brumpt (1900) conducting studies on tissue transfer sperm suggested that this tissue occurs also in glossiphoniid leeches, but did not show any real examples. The vector tissue in B. moogi occurs in the form of a plate and covers the oviducts and is located between the ovaries ( Fig. 9 ; see also Bielecki 2004) .
The feature of the coiling of the sperm ducts (a large number of contortions in a small space is shown on Figs 12A, B ) has seemed to be the character of only two genera, Batracobdelliodes and Batracobdella. Spearman's rank correlation test has demonstrated the correlation between the length of the sperm ducts and their coiling.
In some cases it is necessary to examine carefully, not only the morphology but also the anatomy of the specimens, to accurately classify individuals to the specified species.
The structure of the reproductive system (Paw lowski 1936) , as well as the alimentary tract (Meyer 1946; Bielecki 1997; Williams & Burreson 2006) are extremely important characters to determining the leech species.
Molecular analyses using nuclear and mitochondrial gene sequences might be also very helpful in conformation or determination of the leech species.
